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SUMMARY Of THE INVENTION

DESCRIPTION or TII[ PR[r[RRED
EMBODIMENTS

HRU:J LJESCRWI10N 01- THE LJRAWINGS

FIG. I I" a schemali.: repr~semationshowing Ihe position"
"I a plurality of salellit~s in relation to a single tcrrestrial
lransmincr and a receiver or user location.

FIG. 2 is a somewhal schematic representation of a
receiving antenna slrUClure for receiving salellite and ter·
restrial lransmllleu signals at a .:ommon frequen.:y.

rIG 3 is a schemaIi. representalion of Ihe spacing for il

numht:r of lerreslrialtransmillers required tu allow receplion
over a large geographic area.

11 is an obie':l of tht: inventiun tu providt: terreslrially
transmined signals simultaneously with satellite transmined
signals al the same frequency. The invention includes an
apparatus and method for providing terrestrial signals simul­
laneously al a common frequency with satellite signals.

Tht: obJe.:t of the invemion is aa.:omplishc:d by utih:ling
receIving anlennas with a Jimiled directional reception raDge
and Iransmilling the terre~trial ~ignals in a different range of
directions than those in which the satellite signals are
transmined. Two separate receiving antennas feeding two
sets of decoding and demodulaling proces.sing systems are
required for utilizing the received signals. Both receiving
antennas are adapted to receive signals only within a par­
lIcular directional range. The range is measured from a
centerline of the particular antenna.

In order 10 en~ure no interference between the satellite
and terrestrially transmined signals. the terrestrial signals
art: traDsmined directionally within a terrestrial aZImuth
range which is outside the azimuth range in which the
salellite signals are lransmined either by a single satellite or
multiple satellites. The terrestrial transmis.sion a7.imuth
rance is chosen so that it dues not include any dIrections in
which th~ satellite signal receiving antenna must be directed
10 receive signals from any satellite. In order to cover a large
area for local recepllon. a plurality of terrestrial transmillers
ar~ spread OUI over an area wilh dircctional transmission
area... overlapping to ensur~ the terrestrial signals may be
rt:.:elved dearly al each location within the desired servIce
area.

·'bese and other objects. advantages. and fealures of the
in\'emion will be apparent from Ihe following dcscriplion of
th~ prekrred emhodimenL'>, .:onsidert:d alung with the:
accompanying drawings.

sion SIgnals or other data, may be received simultaneously
wilh DBS signals, and proccs.sc:d wilh the same equipment
as that usedlO process the DBS signals. The local originatiog
SIgnals may .:arry lu.:al programming whi.:h may be:
received along Wilh the national or regional DBS program­
mmg.

However. since the signals received in the svstem shown
In U.S. Pat. No. 5.483.66~ are combined or re~ei\'ed on the:
same antenna stru.:turt: at dirrerent POints 10 time. terrestrial

10 and UMS signals un a .:ummun frequen.:y .:annut be utiluc:d
simultaneously.

·llle apparatus accordmg to the mvenlJon for provldlDg
lerrestrialh Iransmined sl~nals simultaneous)\" on the same

"' frequen.:y'3' salellitt: sign;ls is illustrated in FIGS. 1 and 2.
A, shown in FIG. J. the system JO may he utilized with one
or more satelliles in geosynchronous orbit about the earlh.

BACKGROUND OF THE INVENTION

1
APPARATUS AND METHOD FOR

TRANSMInlNG TERRESTRIAL SIGNALS
ON A COMMON FREQUENCY WITH

SATEI.I.rn: TRANSMISSIONS

This application is a continuation of application St:f. No
08731,244, clIc:d 0.:1. 11, 1996. now U.S Pal No. 5,761,
605

This mvenllon relates to devices and method., for hroad­
casllng and receiving data. including digilal t~k\"l~ll1n Slg­
nab a-nu VOI~t: signab. Mort: pani.:ularl\. thl~ m\"t:nllon
relales to an apparatus and method for provldlOg tt:rrt:Mrial
transmi~~ions simultaneou~ly along \\'ilh direct hroad\:ac;;,l J:,

satellile lransmissions on a common frequency.
Currently. television signals may he n:celved from a

satellile 10 ceosVDcbronous orbil about Iht: eanh Tht: leI<:­
VISion sil!.na-Is ar~ Iransmined from a terrestriallransmlll.:f 10

the: sale;:llilc and lhee n:transmilleu from the ~cucllilC: ~I lhal :0

the signals can he received by terrestrial receivers wlthm a
certain geographic rcceiving area within a lin~ of Slghl of Iht:
saldlile. In addition 10 television Signals. olher typt:" 01 data
ma\" also he Iransmitled to consumers through satellites in
gt:~svnchron()u~ orhu ~:'

- Direcl broadcast saleLlile scrvice (DBS) refers 10 satdhtt:
transmission of television signals directly for uSt: My mdi­
Vidual households or subscribers having the: proper Signal
receivmg equipment Th~ U.S. Federal Commum.:auons ~o

Commi~ion has dedi.:ated the e1ectromagneli.: "'1l<:':lrum
from I:::.::: gigahenz to 1:::.7 gigahenz for DRS hroad':.1.sting.
Numerous slcnal carriers are located withtn tht: nBS
spectrum. ~a':h .:arraer carrying several mdlvldualtclevL"lon
channel, D~pcndmg upon th~ comprcs.sion 1~.:hOlllugy ,;
applied to these signals. lIleraLly hundreds 01 scparatt: .:han·
neb ma\" be: available through DBS. A great bendil of Iht:
DRS sV~lem as opposed to prior satellite sysll:ms is thai onl\"
a smail dish-type aOle:nna IS reqUIred I" r~~..e:I\"e tht: DBS
sU;lnals and lh~ ah~nment of the receIVing di.sh IS not .:ritical. 40

Also, the DBS sy~em will provide hIgh quahty re.:epllon al
anv pOint in the geographi.: receiving area of a salelhlt:
wl1hout th~ ~xpens<: of land lransmiso.'Iion lines such as lhos<;
r~4ulreu for .:ahk television.

Current reculallons requIre lhal DBS satclhtes be sepa- 4:'

raled irom e'ach other lw al least OIne (LJ) deg.rees in a
I:!eosvnchronous ar>:. The ;eceiving antenna for DBS ....gnals
;nUSI'. the:rdure. be hmnt:d to re~'c:ivmg signals m a din:.:­
Ilona I ranl:!t: m~asunng piu.s or mmus OIne (Y) degree" from
a ':t:nte:rll~e oi the anlenna. Re.:eiving slgnab In a rangt: ;"
1WIUt:r than the salclhlt: spa.:mg wuulu .:aUM: inlerl"rt:nc"" h~

l'olgnals transmmc:d hy different sat~lIites .on tht: ~mt: he­
quen.:y

L .S. Pal No. 5.41'::\.663 is directed to a s,,"stem havmg a
re.:elve:r arrangemcnt In whIch nBS and terresmal Signals :,;i
arc received wnhm Similar frequency hands Ibe sy!ilem
shown 10 the: US PaL 1\0 5.483.663 Olav he Implcmenll:<1
~Ilh a mulllpk antenna arrangemenl. ~,r wilh a singk.
mO\"t:ahlc: antenna In the multiple antenna arrangemcnI.two
separate anlennas direct the received signals 10 a .:ommon bO

propagallon path Ill! proc'\;ssJng as if Iht:~ wt:rt: rt:':t:lvt:d hv
a sinde anlt:nna and lransmilled from a sJnl:!k location. In
lhc s'lOck an!ennJ arranl:!t:ment. th~ anlen'"na IS movahk
hel\.. ee~ a puslllOn to r:.:t:lvc DHS Signals and anolh~r
posJlJun In fI.;fo:CIVl,; Icrrc.'lrlal signals.

Tht: advanlac.t: of the: SV!ilem shown In U.S Pat. No.
5.4h:;.66~ IS th~l I(><:al origmallng SIgnals. whether televl-
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range of each firsl antenna or satellite reception antenna
must he.: less than or equal to the minimum satellite separa­
tion anglc.

FIG. I also shows a terrestrial tran..miller 20 capahle of
transmitting in one or more frequencies idenlical to a
frequency transmilled by one of the DBS SAtellitcs. The
terresmal transmillcr 20 transmits directionallv within a
ce:rl<lln transrmssion range T. The transmlSSiu"n r<lnge T
sbown in FIG 1 is 180 degrees. although the range may be
more or less than this numher.

The antenna slructure 22 which may he u.<ied al lL<ier
local ion 14 (FIG. 1) to pick up signals tra~smilled according
10 the invention is illustrated in riG. 2. The firsl antenna 16
I' uesigned 10 receive direct hroadca..! satellile signals. The
tirst antenna 16 includes a collecting dish 24 and a feed-hom
assembly 26 for receiving Ihe signals reflected and concen-
traled bv the dish, Those skilled in the an will readily
appreciaie that the feed-hom assembly 26 includes a pro~.
which IS not shown in FIG. 2. for picking up the signal
receIved by the antenna. The probe feeds the signal to signal
processing equipment for cXlracting information from thc
rece:ived signal. This signal pro~:cssing equipment is well
known in the arl and does not form a part of this invcnlion.
Also. those skilled in the an will appreciate Ihat numerous
types of assemblies may be used alternatively to the feed­
horn assembly 26 for collecting signals reflected by tbe dish
24.

The firsl antenna 16 includes an antenna centerline 211. A~
dIctated by the frequency of the signal received, the first
anlenna 16 has a maximum directional receplion rangc d
max as measured from the anlenna centerline 28. The total
reception range for antenna 16 shall be referred to in thiS
disclosure and the accompanying claims as the "salcllitc" or
"tirst" directional reception range, and is equal to two times

" Ih, receplion range d max. Signals propagating in a direction
olltSI(k of Ihis salellite directional reception range or aper­
lure: about the: antenna centerline 28 from user location 14
cannot he received by the first antcnna 16.

Rdl:rring slill to FIG. 2. the antenna structure 22 at the
~" user local ion 14 funher includes the separate second antenna

It! lor receiving the terrestrially traosmined signals. "Jbe
second antenna 18 is shown as a feed-hom type antcnna.
ho",ever. thoSt: skille:d in the: arl will readily <lppre:l:iate: that
the SC(;ond antenna may include a circular wave guide

J' antenna, flat plale antenna. slol antenna. dipole aOlenna or
muhi-ulp0Jc antcnn<l. Regardlc:s.s of the antenn<l Iype:. the
antenna will indude a suilablc signal pick-up assembly for
plckmg up the signal received hy the antenna and feeding the
SIgnal to suilahlc signal processing equipment. This pro­
cc-"'mg. equipment is separate from the processing equip­
ment for processing the signals rel:eived hy the tirsl antenna
16 A]!".D, although the second antenna 18 IS shown con­
necled to Ihe same structure a~ the first anlenna 16, the first
and second anlennas may be completely separate. In any
event. the second antenna ]8 is preferably rotatable about a
verlll:al Uls a" shown <II B in FIG. 2 to direc:t lhe aOlenna for
optimally receiving lhe lerrestrial IransmiUed signals.

A, wah Ihe first aOlenna 16. the: second antenna 18
mcludes a centerline 30 and may receive signals travelling
only wilhin <I directional re:ceplion range r max. about lhe
anlenna centerline 30. The tOlal reception range for second
antenna III shall he referred to in this disclosure and the
accompanyIng claIms as the "terreslnal" or "second" dIrec­
tIOnal reception range. and is equal 10 two limes Ihe recep­
lion range r max. Signals travelling to user local ion 14 along
a route outside that terrestnal direcllonal reception range
cannol he received hy the second antenna 18.
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FIG 1 shows four satellites Un. Ub, 12c. and 12J spaced
apan at lour separate dtrectlons lrom a UM:r 10..:allon 14. In
geosynchronous orbll. each Satelillc n;mam~ al a lix..:d
1000:allOn with respt:l:1 Iu the earth's surfa..:e. anL! lhu,. "llh
respect to the user location 14. First and sel'UnL! anlenna 16 ,
and Ill. respectively, which will he di~Us.~ed In uelail wilh .
reference to FIr.. 2 are localed al the u...er local Ion 14

Each of Ihese salelilles Utl-d IS poslllOneu In ~eus\"n­

chronous orbit about the center of Ihe eanh, anL! L' PU~I­

lloned at a cenain longitude and lalltude alxwc the eanh' ~ h!

surface. A~ is known hy tOose skilled In the arlo a reeelvmg
antenna may he directed al a l:enalO eleva lion and d,rel:llon
or azimuth toward a deSired !i3lelhte localion for renlvln;:'
Signals from the particular salelllle

Currently. all direct hroadcast satellites wilhm the hne 01" l'

sight of North America are posillOned at lon~lIude~ and
laliludes requiring the receiving antenna 10 faLX 10 a !".Duth­
erh direction frum North AmeTll:<I III n:e:eive Signals.
Although FIG. 1 shows four satelhtes 12a-d f(lf purposes of
descrihing the mvention herein. more or fewer saldliles may en
be spaced apan within a hoc: of sight of a ceflam geo~raphi-

cal area. Several satellites are currently withm a hne of sl~ht

of Nonh America. Tahle 1 sets OUI the longiludmal location
of each salellite and for purposes of example, the a/.lllluth
and elevation al which a receiving antenna mU~1 he dlrec'leu :'
from a location al Austin, Texas for recelvmg slgnab from
each satellile. All azimuth directions and elevation, arc
mea~ured 10 a cenll:rhne of the antenn<l which \/> ill he
uL~ussed hdo\/> wl[h respect 10 HG. 2. rhe term ··a/.lmuth··
refers lu [h, direction wjth respect to a rekn:I1l', ulr,l'llon 'oJ
such a~ dUl nonh, l:ommonl..- zero degre:e~. "Ucvallon"
refer~ to the an~le of the.: anle~na cenle.:r1in, ah<l\"e ht.'Tibln-
tal

DBS sa[dlncs all transmll uifkr,nl "I~nal, 10 thc' "am,
frequency hand. Th, U.S /-cderal CommunJcatlon~ Com­
ml"lon ha~ sel aSldl thl deetromag.nctl..: "ll.:trum from
1:: ~I~ahcnl II' 1: 7 ~Igahe.:ni' for DBS hrCla(ka'lIn;:. In '"
ord, r 10 ,nsure nIl IOlerlerelll;e !rom M~nal~ hcl",ee:n I" I'
ad,ac'c:nl "atdhtc" Iw,' c",,"dllions mUSI he -mlt I Irs!. Ihe'
r,.:e.:I\·101: antenna mu"t he Iimiteu to ret."\:ive 'Ienal, onl\'
\/> Ithill a' .:enalll r.;.:epllon ranl,lc ahout th, ,:cnlcrime III lh~
amenna. Seconul\', the saldhtcs mu."1 he spa.:,u apart ~h<'UI "
th, ~el",\'n.:hrom;u~<Ire: so lhal a recei\'ln~ anl,nnJ rna' he
p"~lli"nld "ilh onle.: a srn~k salcllll, transmlltrn~ In Ihe
lilr,,'lIona I rc,:'rllon ran~e of Ih, antenna

A.:cordlll;: I" c'urr,nl rt;gulalions, indl\lliual DB" '.Iei­
Itk- mUsl he 'CparateJ al lc:a.SI mne (9) de;:ree' III Ihe 0':
ge",vnchr,'n..u- an: Thu,. cac-h 1)11" re"uvlll~ an :nna
mu-I ha\"e J dlre':llonal rec',plum ran!,:, "r a['<'nure '" plu~

I'r mlllu~ OInl ('i) ueg.rces or le", as me.:J.,ureJ trom a
C'cnt,rillll nf Ihe antcnn. A1lhnu;:h current r,gulalll'n,
r'4ulfe a 'pJ..:tn,:. ,)1 nIl Ie,", than nine (9) de!,:reJ.:S scparallon. "'
IOc lll\"cnllon LS n(ll lJmlled 10 lhls de;:rel ot separation
1I""c:\,er. al'l"Ordlll;: In Ih, lll\',nllon. the' clT'e·tl\"'· rel'q"lllOn
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This direclioDal terrestrial transmission according 10 the

IDvcntlon allows terrcstrial transmission at an idemical fre­
quency as thai used hy satellites, and panicularly DDS
Without interfcreDce he:twcen Ihe two transmissions. This
allows Ihe DBS spectrum and perhaps otbcr satellite spectra
10 bc reused for terrestrial transmissions. Thc terrestrial
transmissions may be for tclevision signals or any otber data.
including internel communication~. "oice data, other video,
or any other type of data.

The allove descrihed preferred embodiments are iDtended
tn illu~trale the principle~ of the invention, llut nOl 10 limil
the scope of the invention. Various other emOOdiments and
modilicallons to thcse: prderred cmbudimenb may be made
hy those skille:d in the an wllhout departing from"the scope
or t e following claims.

Wh t is claimed is:
1. apparatus for simultaneously transmitting terrestrial

_ als on a commOD frequcDcy with satcllite signals trans·
mittcd from a satellite, the satellite transmitting satellite
Signals at a first frequency 10 a user location for reception
only within a satellite directional reception range ahout the
user location, the apparatus comprising:

(a) a directional terrestrial transmitter for transmitting
tcrrestnaI SIgnals al tbe first frequency in a limited
aZlmulb range around the location of tbe terrestrial
Iransmiller, the terrestrial transminer being located
wltb respect to the user location such tbat thc terrestrial
Iransminer transmits to the lL<;cr location along a route
which is outside of the satellite directional reception
range

1 The apparatus of claim I wberein satellite signals are
tran~mitted from a plurahty of satellites in geosynchronous
llmll. each satellite separatcd from each other satcllitc in a
geosynchrtlnou~ an: lly an angle greater Iban one half of tbe:
satellite directional reception range and the satcllites
«l~ether Iransmit satellite signals to tbe user location only
Wllhlll a comhmcd satellite signal transmission range: about
Ihe user location. and wherein:

(a) the terre:strial transmillcr transmib only in dirc:ctioDs
which are outside of the combined satellitc signal
transmiSSIOn range and an angle equal to one half of the
S3tdlIle directional receplion range outside of the
lloundaries of the combined satcllite signal transmis·
sion rangc.

3 The apparatus of claim 2 further comprising:

\.1) J plurality of terrestrial directioDallransminers, each
Iransmin 109 from a diU'c:rent terrestrial transmission
location and each transmining directionally in a limited
aZImuth range.

4 The apparatus of claim 1 wherein the first frequency is
10 a range of l~.~ gigahc:rtz 10 12.7 gigahenz.

5. The apparalus or claim I whc:rein tbe lirst frequency i~

allove l~,~ gigahertz.

6 The.: ap"araIU.~ of claim I wherein rhe salellile direc·
1I0nal recepllon range IS approximately eighteen (Ill)
de~rces.

7 A me:thod for simu.laneou.sly providing u:rrestrial sig­
nal~ on a common freql'-.ncy with satellite signals transmit·
led from a satellite, where the salellite is Iransmininc at a
li~1 fre4ue:ncy alung a satc:lIl1c Iransmission axis eXle~diDg
from Ihe satellile: 10 a terrcstrial user location. the method
comprismg the step of

(a) transmllling terrestrial signals at the first frequency in
a hmlled azimuth range from a terreslrial transminer,

5
Referring again to FIG.!. the first antenna 16 accordJn£!

10 thc mventioD. is directed to receive sH~nals trom one olth~
salellncs. sateHne Ud for exampk Th~ aZImuth and ekv,,·
tl0n "t which the: first aDlenna 16 m~t ilL ..hrn:le:d Idr
optimally receiving signals from satellite 12,1 nla\ t><.: ~.P.:- ,
and 25.7 respectivcly. for clCampk. The <,c: ..'Ond anlenna 1M
I~ directed with it~ ccntcrline 30 pomtin~ p,enerall\' 10 the
terrestrial IraDsmilling location of the: terrestrial transmIlter
20 and essentially horizontally. Ignoring the cknllon dll·
ference betweeD the first and second anlenna.~ 16 and Ill. JII

respectively, the aZimuth difference lletween the cenlerbne~

28 and 30 of lhe two antenna~ and lhls cxampk I" approxi'
mately 67.7 degree:~.

In Ihe: onenlation shown in FI(; I. the rip..1 aOlenn" I,..
cannot receive sigDal~ from the terrestnal tran..mlller 20 I'

The reason for this is that Ihe dlrecllonal sl~nab 1ran~mllled

from the terrestna] transmlller 20 arc all travdhng m a
dlreCllOD or aloDg a routc outside of the saldlite dlreclional
recepllon range of the firsl antenna 16. SimiIJrh. Ihe dlrec·
lion m which thc satellile 12d transmn~ with respe..·t to the
user location 14 is outside of the tcrn:Slrial dlrcctional
rt:Ception range of the second anlenn" III lbu~ the M:"~lml

antenna 18 canDot receive sigDal~ tran~mJtled lly the !idtdlite
12d Furthermore. in Ihi~ exampk. the ~cond ant,'nn" 1M
cannol receIve any signals transmined hy any "t the ..aiel· =,
lites 120-<1. Thus, in the orientation of the: tirst and M:..~lDd
amenna 16 and 18 as shown 10 FIG I and with the po.. lllon
of the satellites 12a-<i and terrestrial tran!iITI.ller 20. the
Icrrestnaltransmiller may Iransmll on a frequen.." Idcntll.:al
It' the frequency of signals transmmcd lly thc s3tellJle~ "
Without anv inle:rfere:nce 10 the signal~ re""Clvcd al the tW('
antenna..

ThoS<. ~kilkti to the art will reach 1\" appr..clat. Ihal the
c:le:vallOn 01 the lirst antennil 16 may he jll~h clluu~h ".th
re:spcct In honzontal so that the second anlenna Iii rna\' Ill' "
alJgneti along the: same azimuth as the tirsl anlcnna "lIhlllll
am IDterfen:nce helweell Ihe SIgnal.. received 11\ the 1"0

aOlcnna~ on Ihe idemica! frequcn..'\ Ilowever. whcr.: thne
an: numerou~ salellites at diUerent 3I.lmuth... and e1e\'3!1on..
wllh re:spcet to the user location 14. the IITS! anJ M:"'"nd d"

antenna.. Iii and 1M may have: to llc po~uioncJ al dillerent
aZJmuths a~ illlLstraled 10 FI(j 1 III lIrder tll prevent mler­
ference

Refernn~ to FIG. 3, a plurality nf te:rn:strial transmiuers
32 arc required \(l provide a signa I ~trong e:nough to he: d'

recelvcd oVer" large ared. La<:h Iransmllter 31 m I·Hi. 3
transmit.. directionally 10 an aZlmulh ran~e /\ of al'l'ro,,,·
matc:ly lIiO degrees and out to an clTec!lve rcceptll'n ran~l'

R. With this transmille:r spacmg and tran..mL'SI('n range. the
signa l~ from the terrestria I transmlllers may ilL re..-c ,,'cd
trom any locallon wlthlll Ihe gCllgraphle an:a (i Although
the directional range of 11\(1 degrces L" ~hltwn for rUl'J"l'C"
of example. the: terrc."ITlal tran..mi.....ion.. may he 10 lither
ranges WllhlO the ",-'ope of thL" IDvenllon

(be methud accurdmg III the IDvcnllun IS lL",d an .. IIU", .­

tlOn... 10 which satellile sl!lnals arc ll<:in~ transmuted in a lirsl
frequen..,.\ 1(lr rccepllon Wllh the lirsl anlenn~ 16 The Ii",
antenna 16 IS adaplcd ((l receiVe S1~nab onl\' "llhlll til<.
..alellJle directIonal rc:ccptlon ran~e a-lloul the ~ntenn" ..·en·
(crime: 1M The method includes translTIIlline: Signals 10 the 0'.'

lJl"oltrequent:\' dlreclionallv in a range out..t<.k ollhe SdlclJIIe
directional TCL'V:ption range of the tirst antenna Iii Signals
transmUled Iw Ihe: terrcMnaltransnUlIer arc re.:el\'ed hv the
scnlOd anlcc'na Iii al the ILscr Jocallon 14 ·Ih.· S<:~'ond
antenna Iii " adapled '0 rccelVe sh.:nJI ... onl\' wllhlO rhe: ",
tcrrestnal dlrecllonill rcceptlun ran~e alloUl 'Ihe antenna
ccnte: rline 30



I·

US 6.169,878 D1

•••

8
14. The apparatus of claim 13 funher comprising:

(a) a plurality of terrestrial transmillers each transmming
from a diITe:renl terreslrial transmission location and
each lransmilling directionally in a limited aztnlutb
range.

IS. The apparatus of claim 12 wherein the first frequency
lS in a range of 12.2 gigahenz to 12.7 gigahenz.

16. The apparatus of claim 12 wherein lbe first frequency
~ above: 12.2 gigahenL.

17. 'Ibe: apparatus of claim U whe:rein the satellite
directional reception range is approximately eighteen (18)
degrees.

Ill. An apparatus for stnlultaneously transmining terres­
trial signals on a common frequency with satcllite signals

l' transmille:d from a satellite. the: satellite transmitting satellite
f>lgnals at a first frequency to a user location for reception
only within a satellite directional reception range ahout the
uscr location. the apparatus comprising:

(a) a terref>trial for transmitting terrestrial signals at the
Iir.>t frequency from a faxed terrestrial location whicb
forms a fixed geometry with the user location and tbe
satellite, the terrestrial transmiller being located with
respect to the user location such tbat the terrestrial
transminer Iransmits 10 the user location along a route
which is oULc;ide of the satellite directional reception
range about tbe user location.

19. The apparatus of claim 18 wherein Sitellite signals are
transmitted from a plurality of Sitellites in geosynchronous
orbit. each satellite separated from eacb other satellite in a

.ll:l geo!'\ynchronou~ arc oy an angle greater than one half of the
satellite directional reception range and the f>atellites
logether transmit satellite signals to the user location only
wuhin a combmed satellite signal transmission range about
lh, user location. and wherein

(a) the terrestrial transmitter tranc;mitc; only in directions
which are outside of the combined satellite signal
transmission range and an anglc cqualto onc half of the
satelllle directional reception range outside of the
boundaries of the combined salellite signal transmis­
sion range.

20 The apparatus of claim 18 funher I.:omprising:

(a) a plurality of terrestrial transmillers. each transmitting
from a different fixed terrestrial transmission location
which forms a fixed geometry with the satellite and the
u~r location.

2J. The: apparalUS uf daim 18 wherein lhe: first frequency
L" ID a range: of 12.2 gigahenz to 12.7 gigahenz.

22 The: apparalus of claim 18 wherem the first frequency
'0 L' ah\,ve 12.2 gigahe:nL.

23 Th, apparalus of claim 18 wherein the satellite
directional reception range is approximately eighteen (18)
degrees.

7

swn range.

the terrestrial transmitter bemg located with respect \()
the u~r location so as to transmit to the user loc8110n
along a transmission route which is outsJ(k of;. satellite
directional reception range: about th. uscr locatIOn.
wherein the satellite directional recepuon range: com­
prises a limitcd directional rangc substanually ,"'entercd
on the satellite transmission axis.

fl. The method of claim 7 funher comprising the: step of

(a) transmilling terrestnal Slgnab at th. Ji~1 Ir.:quency
and within a limite:d terrestrial aLimUlh range Iwm a 10

plurality of terreslrial transmillers at differentlocallons.
9. The method of claim 7 wherein the: firsl frequenc\ L" in

the: range of 12.2 gigahertz to 127 gigaherll
10. The method of claim 7 wherein the /irsl frequen,,\ J'

above: 12.2 gigahe:ru.
11. The method of claim 7 wherein the satellJle dlrecllonal

receplion range is approximalely eighteen (1 R) degrees.
U. An apparatus for facilitating the us<: ot h:mstrial

transmilled signals which are transmilled on a common
frequency simultaneously with satellite signals transmilled ~o

from a satellile. the satellite transminmg satellite sJgnab at
a first frequency 10 a terrestrial user location along a satellile
transmission axis. the apparatus comprising:

(a) a terrestrial transmitter for transmining terrestrial
signals at the frequency In the lL't.er loc3lion. the: lI.:r- :.:;
restna] transmlller belOg location With respecl t(1 the
user location such that the terrestrial transminer tran,,­
mils \() the user location along a route which IS oUlSide
of a satellite dlrectional reception range ahout the user
locallon. wherein the satellite directional recepllnn
range compnscs a limited direcllonal range: !iU1"'1all­
lIall\ ceOlered on the satellite transmis..'ilon aXIs. and

(b) a terrestrial receiving antenna at the user locallon lor
reeelvlDg SIgnals at the first frequency onl~ wllhlO a "
terrestnal directional reception range ahoul a ceDlerime
of the terreslrial antenna. the terrestrial antenna hemg
aligned to receive signals tranf>mllled at IhL first frL­
quency from the terrestrial transminer location. anu
be:mg ahgned so thaI tbe satelhte transmL""lOn ax." I" 4<1

oUlside of the terreslrial direclional reception range.
13. The apparatus uf claim 12 ",herem ~telhte ",gnall. arc

transmilled from a plurality of satellile" m ge:osynchronous
orOlI. each satellite separaled from each other salellite in a
geosynchronous arc hy an angle greater than an anl::1c: equal.;,
to one half of the satellile directional reception rang, and Ih,
salellites together transmll satellite sicnal.. to the u~r loca·
lIOn only ;lIhlD a comhmed Silellil";; Signal Iran"mls."lon
range aboul the user local1on. and wherem

(a) lht: lerrestrial tran"mllle:r transrmL" onl\" 10 uarecllun"
which an: outsid, of the comhmed "atcllil< "Ignal
transmi.s.."ion range and an angle equal t(l one half (If the:
satelluc directional reception range: oUL"uk of the:
hounclanes of the ,"'Omhined satelllle ""gnal Iunsml"
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(a> at. DIG' locaioL rec:ciYiq direct braIdcut &Udli&e

Iipals •• Ira 1nqacIICy wD • fast ..... aAIpted
to nc:civc Ii.paA at 1bc im trequae:y c.)y wilmA I

fa'st cIirectiaul IF i i.. as IDCUIII'ed in:G I
c:cercrIjpe of 1bc Inc .

8
dinct broIdcast aaICWIc IipUs IPaDPDil!Cd by 1be
uaewrc Cl: DOC nnnniP"d Wt1dIiA tbc cIiRaional
re&::qlCioD ... 0I1bc -..r:l .....

t. T:bc JDI:Ibod 01 dIiID I funbcr cxaprisipclbc acp of:
5

(a> IPanmrinill IarIIIIiIl Iipals &1 1bc fast freqlIcncy
(b) numinilll tmaaial IipIIs • 1bc fnl1nqacllc:y uct tmaa:ial --..-- ..._ fraID a .-1.... of~

ad ill a IIIftIDaI~ JUIe fram a 1ICII'IIIDI1 - -- .--~
nnsmitMt abe ca:naal am.aa anae ... CIIIUide a:iIl nnP"'inm.
of 1be dirIcI:i.-l ..... ru,e at die fast ..... It. nc IDIIbod of dIim • WIIIniD die 6nl hqueDcy is
pc: lilicaed lID ftiClCM direl:I tII'aIdc:ast ..uiIe Iipals 10 ill IIae nqc at 12.2 pPbllnz lID U.7~
Ina 1bc --Uk ad U. nc IDlIIbCld at dUm' wbcnia lie tnt fnlqucDcy is

(e) • die .. J........ raae Ina 1bc ImaRiIl .IbcM W pPbIm.
1nD"IIIi'm\ recei'ri1111bc tanariIllipals willi a IOC- 11 nc mabad of cIaiIIll wbcftiD 1bc direcl:iaul ruac
aU ..... ...,..s far I'eClCMnIIipals • 1bc firm of 1bc =ud IeCDGd __ is..... imercty Dille (9)
freq1aeaey _ wbbiD a IIlCCIU direcliaal reo=pcioo 15 dqrtles fraID 1bc ...... Cl"D"di..
ruae as .....s tram • """"'in<: of lie IIlCICIId
.n....• tile IeCIODd ..... beiq I1iped 10 \bat lie
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2
local~.Iaa facl. ........ been...CIDDl:IIm Ibat
abe IbIeace of local,.,., '., wiIb DIS may IDIkc abe
DBS IJIICID .....c:iIlt, aniIbIc.

5

T IipIII .., be ftlCCiweS flam • UIdJiIe ill
....,ada cnit ill wbic:b II isl1l&iaury wi&b mpect
to •~ nICCi-, II'IL '1)picIlJ). &be &cJniIiaD .,
IipIls _ Dr n ',.. tram a ICDIIIIiI1 anll!ri!lCr to tile
........... ,w'n trw' flail ..UIdIi&e 10 Ibaldle
Iipals CD be ftlCCiweS by IaialIiaJ =aw:rs wiIbiJl dae
~ ftlCCirilt& ... Ibal is. tridIiIl. _ of Ii,m of
:Dc ••..,. 2ID

Direcl tNaedcat UId1iIc: .mcc (""DBSj .am to 1IId·
tile ...",I••iaa of teJniIiaa Iipala dinIc:IJ)' for lIIC by
iDdiwiduaJ .....teebo'ds or"1lIbIc:ribaI ...me abe JlI'DPl=f
IipaJ na:iYiq equip""", 1lIc V.s. Fedeaal ('...mullica_

Iioas OnmilliCIII .... dl:dicud tile eJec:aaapaic spec_ 25
1IUIII from 12.2 Gip-Hem to 12.7 Gip-Hcm for DBS
broadeesri,,&. SiDecD Iipal carricn arE Joc:aaccl wi&bin abe
DBS spccwm. ad! c:micr c:arryiD& InIIIJ iladiYidual
acJevWOD cIIanne1s. I)epcDdiJlI UJlOD abe c:amprrIliOlllCCb- JO
DOlOI)' app1jcd to Ihcse IirraaJs. WaaU)' buDcinGi of sepa.
rate channell may be available tDI'aUIb DBS.... rcu beDdt
of abe DBS .,aan as opposed .D prior 1IId1u.e .,.tems IS

IbI1 emly a .mall ctiIb-lypt. IOIItam& is ftq\IiJed JJ ~Ive &he
DBS lipals ad tile alJPIIIIII1 of tile IIlCeiYiq dII.b is DOl "

a.lica1. AlIo, abe DBS .,.m will pnMde biJb cpaablY
nc:epcioD &1l1'1y poiDt ill abe poJiDbit =aYiltl lID of •
IIJC11ilC widIoutabe CZpcDIC of land tnanni "MnIlina such
as &bole requiRd for cable IeleviIioI1.

ne DBS 'ys&aII requim IbI1 • subscriber purcbue or c
renl bo&h • special DBS IirraaJ Jll"'C"Ii"& unit or-=¥ef
ad a DIS uaeUi1e IipaJ 1'IICI:iwm, ..... ne 1'IICI:iw:r
ad...._ UIU&1J)' ptO¥idcd as one IIICIDbIy ba¥iDJ an
ouadoor lIIIil and an iDdoor ail ne spa::iaI DBS aa:eiwcr
=awes all limen a:arricn ad iKluda c:banIIel ....iDI .,
kIJic for ..Jeain& • deIinld JII'OII1IID c:bIancl from &be
nc:ci¥lld amen. To produce a IiIIIJc cblaDcl pntJnIIIl
0UIpUl to alUmliollscz.1bc DBS aa:eiwcrcbIaDcJ Ie1ec:bD&
IoIic ICIccu aile of tile .m.n amen and Iben cIaDadu­
Ia&a ad dococla dae CIICOded lipals. fiDIll)' abe 1IlCeiwe- 50
CDD\l'CN abe dl:Iftd c:bIancl IipaJ from dipw fonEl to
... farm 10 pnMde tile cbIaDcJ iDpulto abe IdeviIiaD
a.

A major problem wUb tile DBS IJIICID in.wwa local
ariP'''ina~ rr tdniIiCIII cbarc1l. Since • 15
Iil;;Je DBS aau:UilC lI'aIIIIiu to IUhunliaJly an CDIift
CC'Dtinc:nL. DBS CII'I dccUftly Daly prD¥idc Ulioaal or &1

ID'oIl rqiaaal~. 1lIcre is limply DO(. CDGUIb
nwu in die DBS I'peCInIID for all local oriIiMrina JII'OII1IID.
miq to be nDllllia.ed rbrauJb abe IIldJite l« M'cctiOD by to
m.:;~IIIbscribcrs. R.aalIc:r. DBS sublaibcn maw otuiD
baJ oriliUtiD& prvplAlllllinl from GUIer IClUftla IUd1 as
kx:al brDIdc:ul 1IaIiam. cable. or local wireIcu 1OUnZI.
nae ICp&nIe soan::a &II J'IIqUift~~\'iq equip­
IIIDt. FI&nbamorc.abe Iid¥an&aIa ofDaS arE leu ann=iYC "
10 poormial Sllblc:ribcn bec:IIuIe abe IUblc:ribcn IIIIIIt abo
- a IICpaW,e 1)'IICm, cable lor cuznplc. in IlI'der to obIai..D

SUMMARY OF1HE 1NVEPm0N
BAcmROUND OF 'tHE 1NVEN'n0N

h islbrnforE ...... objcl 01.. iIMaIiaD to ower-
'nil iD' _lad......."" farlnld- ClDIDt ...... dIIcribId ....... _ ljmjt'riCIIII auoci-

CIIIIiq __DIll ...,.. IipIlL MeR~,. IIIIld wiIb DIS~ PInic:uIIItJ'. it is • object of Ibc
Ibis iDa ·r _ lad .cbad lor ... ao .....pnnide ad.-llDd forprD¥idiDa
WliDlkal"· "Id ' wilbdinabrolldcaal leal........ h wiIb diIC til Ill-
-.cDite .......... 1n"III"Wd flam • UIdJiI&. IIli&e IIIIniIiaD ct .. m ' .. Ina .

To. qU.b allis objc. • .,.... a:awdiu& to &be
iD\I'CDriaD aIiIiJa • _ia1 II" In- ID InDIIDiI local
JnII'IZUIIiac .. leal a-.l1ipllJ widIiD die frcqucDcy
a-:s 01 die DIS IIIIIIIiIe m . 'x' _ ctiJi&IlI),
acodId ill • IiIaiIIr fIIIioD. PIll or..DIS ...,..,..,Iri,,&
ipIlCInIID ..,. be tri&bdIawD fnID ...........;..iOll use
ad __ eWi C far .. wiIb Ioc:aJ ¢IIIIKl IipIls
In"n'iaed flDlllllle _ill a" in. SiIII:e abe laID­
IriIJ n 'n I,," ... IimiIaI .... die ... Ioc:IJ c:baad
panicm or die DIS ipICIIUID &Wi -e,. .. willi local
=-a.J IipIIs ..,. be ....s ill aaas 'WPiijDc:al
mas tridIaul iatafcnDcc.1D Ibis~ DBS IUbIcribcn
in Ibc .. DIS rap _ pIV¥idId willi dainld local
,",,11dIIIIiD& wbbDul Ibe .as or • IIpIrIIe ftlCCi¥Cr ad
witbaut 1Ia¥i"& to IIIbIcribc to • .... local ICnic:e
prarider.

In IddiIian to abe tamtriaJ nnsmiIIn ad die DBS
IIldIl:e 1nIIItIIia&:r.1be IppIII'IIIIS KClDl'diDlto Ibe iftwaWOII
includes II*iIl n=i¥i"& cquipIIIeIU. acb IocIrioD sub­
ICribiftI to Ibe DIS .,..m. ne IICICiYiltl equipml:Dl
iDdudes 11'1 aDlellllllUUCIIII'C for ftlCCiWlllipals flam bolh
&be IaTCIIftIl ...aslllian ad abe IIICUiIe aDIIDiu:r com­
biDiDI-- for CIDIIIbiIIiDIabe Iipa'a -=wed by abe two
.mamlS, ad Ibe repIIr DBS ftlCCiwcr or Iipal pmceuin&_.

ne tenaa'iIJ V'n''Dincro kIc:a&cd •• terraaiaJ laDS·

miUin& &ocItioD.. II'IftIIIIiU local c:taaaad IipaIs in • fre·
quency bad &bat is included in die bind &llaacd for 1Ild1u.e
.....tcarin&. Placabl)' die IIII'aII'iaI lrW"Iniar:r =awes
local c:taaaad IipIls brDIdI::Ut 1Dc::aJJ, by some IDCIJU ad
Ibcn conYCnS &be local cbanDellipais hID Ibeir broadc:ast
fnIqYencia to can~ Aac:aI e:uz.I Ii...... ill • 6ftt
frequency baIId such IbI1 die)' _ c:ompcibte willi abe
IIld.ite tnIdcaIt lipab. ne 6rR faqucDcy bad is am­
IaiDed wiIbin • ..uue~ fnqt BC, bad wbic:b
ilia)' be .. bind dial DBS .... a..a auaa.L ID abe DBS
.,.m. tile I&ICUiIc braIdcIIt frIIqucDc)' bind .. •
appnWIDI&e lower frIquaIe)' IiIIIil of 12.2 Gila-Hem ad
&II 'ppraUmaIc upper frequeacy limit or I%.' GipHanz.
Abboulb more or leu or&be DBS IJICC'I'D ma, be UICId for
IocIJ cbanDel aipaII.~ IaI paa:Dl ClK) of
&be aaWlilC brDadcut fftqlaCy band wDJ prefenbty be
¥ICIIed for Ibe CDIIft1ald JocaI c:UIme1 1ipa1a. 'I\e ClOD­
~ local dIanDcJ lipals ClDUId also be ftDSmia.ed •
biper or lower fn:quvcia Idjacl::nt to abe DBS frcqucacy
spec:II\IIIl.

ne UIaIDI ID'UCIIft 8CCIIrdiIt& to &be iDWDIioa is
Joc:aIed • a Iller locIriarllallOCC from abe ICnaUW~_
c:aaiIII karioD ad iDcluda • 6nt .... IIDCl a ICICODd
a&aIIIL ne6m.....is adapuld to ftlCI:ive lobe canftNld
local c:taaancJ lipals in abe 6nt fnlqucDcy bad. ne ICICODd
....... is adIpIed for ftlCI:i.m, clinlCl braadcul II&dli&e
IlIIniIiaD cbanDellipab IbI1 arE Innsmintd by abe II&dli&e
in 1!Ie ..uiIe an.dc:ut fnlquca.cy bad. PldcnbJ)'.abe 6nt
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iadiWlual .. or mblcdberor* ICr¥ice would hayc
IiIuJ ftlClIiwiatl llftIap,,- ne raraaiaJ nnsmiaer J
II'IDImiII iD a fllIIUI*I')' bud wicbiD Ibe II&C11iIc frI:qucK,
badad dlenceiYiDI 1frIItIC!!ICIIl16 aa:ciwcs Ibe uWlil
..... ad .. 1aiaIIiaJ IipI1l ad c:ombiDa IbcIft fa
pm Ii" by aliftllc aa:ciYCl' 11. 11Ie cIildO'Cd sysu:m II
pnwida nBS ..., wiIb local 1II.1111111iD& wbile requiJ
ia& ., eddilioM' --YiDI equipIDeDl OIlIer 1ban • apac:i&
__daaibIcl below ad for.......trim",
...... dina 'l teImIiOD c:bI:aDe
lipals _local 1ipIls.

"DIe DRS ..uiIc 12. • is well bowIl ill &be 6eJd.
incIuda I 11"" "iner C- 1bowD) ad is loc:IIed ill •
• ..,.:11I_ ID ... it r=IiIIs IlII:ioaary wid!
tapeCll:) I CINiD 1PbiC brDIdcut ... Tbe uu:Ui&e
12 iIIclf .aWlS aipIII fnIIIIla ,........., 1IIIII!!!ia.c:r (oot

Ibowa) a1lllD... 'lDi"lbaIe lipals bIc:t 10 ani:!. Tbe
paIiDaD or Ibe IIIdIiIe aaaai_ 12 allows it 10 pnMde •
calipl!lOa_I:JflGI~Itt&. Tbe IIIC1litcUDsmiu
ill a IIIdliIc~ fnquciIIc) bIacL Far cumple. Ibe
FCC bas ..........., ..~ II\IICUUII1 baad from
12.2 Gip-Hcnz I:) 12.7 Gip-Hcnz ,. nBS """'Itiq
ad Ibis~ bud ftlPI'CIGU die prcfcrnId UIdli&e
..... fIequac)' bIDd. However. die ..uue broadcu1
fa..-.cY bad ,. ........ or Ibis iII¥CIIIiaD c:auld a1IO be
cIdDed ••~ bad ill wbicb die Iiqle ncciwcr is
"-10opcns.c. For"ample.1be IIIe11iIe fnqucDcy bind
c:auJd be ddaed 10 ClIO ompus • flIqueDcy bad .sjacent 10
Ibc DBS bad IS wcU IS abc a1JocI1,ed DBS bad wilb me
tareariallipaJ beiD& nasmiaed in &his IdjKeftt bud. In
Ibis fasbiaa. die in¥Clllian cauJd be &dapced 10~ over
lIlY eland frIquaw:y bIDc1.

'!'be taftSUiallI'DI!!!ia.c:r1.c:amprises IJtrY suitable U'IftS.

miaiD& dcYia: for lI'IIWIIiaiJalloc:al cbInnd lipals ill • 6%'11
frI:queac:y bud dial is caareined wilIIisl die uaeUiIe =­
qucacy bIDd. ne~ ftMmia.c:r , .. provides local
J'I'OII:IIDIIIi wilb me Ioc:IJ c:bermel 1ipIIs. Preferably. me
omeariaI nnmliaer 1" will 11Ift usociwect wilb it mcam
for nceiYiq kaJ prvpammiat& ad IipaI convcnin&
__ (DOl sboWD) for CCID"CftiDI .. IICIiWld toc:I1lipals
iDIo c:aa¥eftlld local ........s IipIb in abc Inl fnqucacy
bIDd. 'nil: "'YCI' for 1be &araa'iaI &rDI...;aer ad &be
sipIJ 1ft bIowD ill Ibe C'l ad I*': iIOl described
funbcr IIat:iD. ID a podcm:d cmWimem or abe ilm:DUan
operable for DBS .,.... abc Ioc:a\ a,.as I*': can¥a'ed
fronD IDI1oIIO diIiIIl aipals before IbeJ 1ft 1nDImia.ed 10
&bat die DBS ftCCiwcr U .y decade die laIaUiI11y
nn'!Ditled IipIll liIailIrIy to lie .... lnDIIIIiud

Ii""'!'be ta!'airiIl enD''! iaer I."" IimiIed ftIDIC dcpi:Ddi.a&
apoILiU broIdc:aIl power. For "'mplc. cIcpeDdaftI upcm &be
IaIaiD IUft'GUIIdiatIdIe amauial.,.migcr '4. a 100 WIll
nn'"iv.er CD JIiVWi* alUillblc Iipal for~ •
ICD-1DiJc IIdiu& IftIIIIId die lnIDsmiaet ,.. braMc:ut power

" for abc &crraIrial ammniaer is daoIciI &0 JliO¥i* &be de:IiNd
kaJ CIOYCIqC. Alao. IiDcc &be &araa'iaI lralllliacn cacb
haft • IiIDiIed nap. Ibe inWilliClll ClIO ail.·... SDCly

.... II::i'i'r::IIri IrW'smiaeR 11 dUfaat posrapbic:l1
klc:aIica II'DUDd die .-DiIc bnaIdc:IIl .. for pnMdiD&
die CCID¥eNd local c:bermeJ a1pIlJ ill just dJcir rcspcc:bYC
IocaJ aras. SiDct _ ..... ,., IIlIJIC is limill:d po-
JI1IIIbicIUy. cacb IaIaIriIl tnmsaaiaer 14 iDly broadcUt ill
&be .... 6rIl frIquaJc:y bIiId wilboul JiI'OYidiDI eaafticWl&
Iipl1lto Ill)' IIIbIc:rib&:r. Funbc:r. ill bip popu1I1ioc demit)'
IRa wIIallDlll)' local c:bermets opc:raIe. aucb u New Yen
Oty ud Los AapJa. for cumple. me 6ftt frcquc:uey
IpIlCInIIZl CXJU1d be IUbciiYided 10 allow pani0D5 or a= 6nt

DESCUP110N OF 'mE JIREfERKED
EMBODIMENT

BRJEF DESCIUP110N OF 'nIE DRAWJNQS

FlG. 1 is ....... 'I eric __ or • a-miaiDa ad
~vUI&appIrIDIS cmbodyiD& &be priDcipia or &be pracDl .,
IftWlllllC.

FlC. 2 is III isomaric drawiDI of u IINCIIIft
cmbod)'iDIlbc~ or abc iD....

FlC. 3 is.~ iCJWi.? ..ian alipa1
CI01IIIbiIIer ICClDIdiD& 10 lie~ so

FlC.• is •~ 'qai..!tim IbowiJI& a
n:eeivcr ad ncziYCr DIiIpUl ...._ to Ibc iDWlIIIioIl.

RC. 5 is an isomaric ....., of • I1IaUIc --­
CNCIUI'e cs:Dbod7iDIabc priDcipIa of die iD....

FIGS. J~ Wua~ ClIlC prdaTClC1 app&rII:UIlO br pro­
Wlm& 1oc:aI~ • dumar" ..., WiCb di:rcCl eo
bnMdc:ut UIdliIc tdnisiClil c:bermela .:::cardUII to die
iDYCD&icm. '!'be appanDIIIO. u IbowD flO. 1. is adIpIed 10
be used wicb • UIdli&e nnsmiQC:f 12 bmedcaauaa dir'IICt
braldcut ua.d1iIc I.dn'iIiDD aipals ill • .wwe biaIdc:Ut
f.nq&acy baDl1 Tbe appa1ID&S 10 iDduda • II:ft'aIri&J IS
1rallDiac:r 14 aDd. aipall'lClCiYiDa.,........... 16locaed
al • k'::cioa n:mc:JCe frDa:I Ibe ImaU\aI 1r'mI!!!iae:r. &dl

3
aclllClDDd "'C!IOU 1ftAocIIId em aIiDJic IINCIIII'C ad 1ft
....., aliptNt far pat ..... Howncr. tile 6ftt
ad ICCCIDd .....' c:auJd abo be ICPIf* if requin:d for
pcIk mccpciaa My _II IUiIIbk for IIlCCiYizll tbt
nlplaift _emcy IipIls .., be UICd ill abc IIIICIIU ,_......_ ,--

Tbe ' .;. _ -..s 11.. 1IICf .....

...CijAI_16 ' lid kICIl c:bIrmc1lip1la
receiWld by die diedina braUcast IIICUiu:

telm.IiaD ......_ by .. ICCIGIId ana. 11Ie 10
....., _ CgIIIIlJia.- die twa ICU or IipalJ 10 fcnI
• colON- ..... IipIJ n9ll1iDc DD • Iiqle JlrDIa­
pIiaD..SiDae die iDdiWlualIipU 1ft acb wi&biD die
IIId1i&e braIdcal fnrpacy bad. die ClOIIIbiMd tdniIiaD
Iipal is silo ill die .... tnIdr:ut fnquc:Dcy bad IDd IS
..,. be praoeaed far..u if it toIft fn= alilll1e~.
Wbm.........DBS.,.. farnmpk." cnrnhiMd
IipalIlllY be ,......s by aliaP DBS nc:ciwr wiCboUl
&be MIld for addiricw1 or~ equipaIeaL

11Ic IipIJ 1M' -Ii", ... Dr IIlCCiYCl' rca:i¥CI die »com"'" Ide'riIiaD IipIJ fn= Ibe ClOlDbilliDlIIICIDS ad
pr&l : r res &be CiAluMd IipIJ 10 pI'Dducc • daind c:bIrmc1
ouqIUI lipal ID a III:IniIiaa ICL ID die DBS I)'IICID f.
nrmpk. abe lipal 1*"""'" receiwr is iIapi"lD""U'd ill.
IiDIle piece of equipa:m ad iDcI"cks btMpn, 6bcn for 25
6.lIc:riD.J IDe inmmirJe sipal ad In ampU6cr. 1lIc ncciYCl'
&110 iDcJudes • DUcr, * ...ocInl·rm. ctiJiW cIccoda'. ad •
d.i,iuJ to arWoa CDn\iCftCr 111 CIDDIJQUed by cAItlDelldcaotl
COIUn)1 1oJic.

1lIc JII1=ICI iftYCIIIiaD in c:ombiDI1ian wiltl &be DBS 3D
lyuan pnmdes • superior &lu:maUYC 10 cable tdeYiIioft
.yuam. The sublc:ribcr 110\ oal1 obCIim &be bi,b _ity
~an available wilb DBS but a1IO otuuas 1oc:aI pro­
pullDJDI wiIbout -WllIO IUbIc:ribe 10 a acpnae ICI'Yice JS
or obeam IIddiriaaal ftCCiYiDI equipaICDL

1'bc:Ie ad eMber objcc:u.Id~ and fazura or &be
invcmaon will be appeal from &be foUOWUlI dcsCnpUan or
&be prdemld agbocIi....'. CClDIi4ered a1oD& wilb &be
e.ee:oaapM)'iDI "Map. «l
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IIIC1UIe dina bIoIdc:Ist IIICIliwe ldeuon dwlnel
.... iD .. IItdIiIc InIdc:Mt fnlqueacy bad wbaI
...-...s iD • ..-d pcUiaD:

(c)....oricmiDI- n.".......d &0 &be __ for
""NiDI &be....10 IDOYe baNal &be 6nt posi&ian 5
_ die IICiCIIId poIiIioa: aDd

12
(d) lipal JIR' ca.i.. _ &1 die UK!' Aoc::aIion for

nceiWti IIdniIioD IipIls tram &be a&CIIII& ad pro­
caaiD& &be IdniIiGD aipals &0 pIaduc:e • desired
dIIaDel ClUqlUl.lipal.
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FCC MAKES SPECTRUM AVAILABLE FOR NEW FIXED SATELLITE SERVICES AT KU-BAND;
SEEKS COMMENT ON LICENSING NEW FIXED SERVICE AT 12 GHz

Washington, DC -- The Commission yesterday adopted a First Report and Order (First R&D) to
permit non-geostationary satellite orbit (NGSO) fixed-satellite service (FSS) providers to operate in
various segments of the Ku-band, and adopted rules and policies to govern these operations. NGSO FSS
can provide a variety of new services to the public, such as high-speed Internet access, plus other types of
high-speed data, video and telephony services. Because of its ability to serve large portions of the earth's
surface, NGSO FSS can bring advanced services to rural areas. The Commission also adopted technical
criteria so that NGSO FSS operations can share spectrum with incumbent services on a co-primary basis
without causing unacceptable interference to them and without unduly constraining future growth of
incumbent services or NGSO FSS system flexibility.

In the First R&D, the Commission concluded that a new terrestrial fixed Multichannel Video
Distribution and Data Service (MVDDS) can operate in the 12.2-12.7 GHz band on a non-harmful
interference basis with incumbent Broadcasting Satellite Services (BSS) and on a co-primary basis with
the NGSO FSS. The Commission also adopted a Further Notice ofProposed Rulemaking (Further
NPRM) seeking comment on technical and service rules for licensing the MVDDS. MVDDS could be
used to deliver a wide array of video programming, including local television, and data services in both
urban and rural areas.

The Commission's actions provide for the introduction of new advanced services to the public,
consistent with our obligations under section 706 of the 1996 Telecommunications Act, and promote
increased competition among satellite and terrestrial services. The Commission's actions also comply
with the Rural Local Television Signals Act, federal legislation adopted last year as part of the 1999
Satellite Home Viewer Improvement Act (SHVlA). Among other things, this law requires the Commission
to make a determination by November 29, 2000, regarding licenses or other authorizations for facilities
that will utilize, for delivering local broadcast television signals to satellite television subscribers in
unserved or underserved local television markets, spectrum otherwise allocated to commercial use.

The Commission's action to provide spectrum for NGSO FSS operations was taken in response
to a petition for rulemaking filed by SkyBridge L.L.c. (SkyBridge). The Commission's decisions in the
First R&D were promoted by actions taken at the 1997 World Radiocommunication Conference (WRC­
97) which permitted NGSO FSS operations in various segments of the Ku-band and the 2000 World
Radiocommunication Conference (WRC-2000) which reached consensus on technical sharing criteria
between NGSO FSS and incumbent fixed satellite and fixed terrestrial operations.



The First R&D made the following major determinations regarding NGSO FSS:

• Permits NGSO FSS gateway earth stations to provide, on a primary basis, downlink (space-to-Earth)
operations in the 10.7-11.7 GHz band and uplink (Earth-to-space) operations in the 12.75-13.15 GHz,
13.2125-13.25 GHz, and 13.75-14.0 GHz bands, thereby providing 1000 megahertz of spectrum for
gateway downlink and 687.5 megahertz of spectrum for gateway uplink operations. Further, permits
gateway earth stations to operate in the 11.7-12.7 GHz downlink and 14.0-14.5 GHz uplink bands that
will be predominantly used by NGSO FSS service links.

• Permits NGSO FSS to operate service downlinks (space-to-Earth) in the 11.7-12.2 GHz band on a
primary basis, and allocate the 12.2-12.7 GHz band for service downlinks on a primary basis.
Permits NGSO FSS to operate service uplinks (Earth-to-space) in the 14.0-14.5 GHz band. Provides
1000 megahertz of spectrum for service downlink and 500 megahertz of spectrum for service uplink
operations.

• Adopts technical sharing criteria (power flux density (PFD) limits) for NGSO FSS and FS operations
in the 10.7-11.7 GHz band. Adopts technical sharing criteria (equivalent power flux density (EPFD)
uplink and downlink limits) for NGSO FSS and geostationary-satellite orbit (GSO) FSS operations in
all bands.

In the First R&D, the Commission also concluded that a new fixed terrestrial service, MVDDS,
can operate in the 12.2-12.7 GHz band under the existing fixed service allocation, i.e., on a non-harmful
interference basis to incumbent Broadcasting Satellite Service (BSS), and on a co-primary basis to the
new NGSO FSS. The Commission determined that it could establish technical criteria for MVDDS that
would not impair the provision ofBSS.

In the Further NPRM, the Commission proposes to authorize MVDDS in the 12.2-12.7 GHz
band. The Commission seeks comment on various technical and service issues concerning authorizing
MVDDS in the band, including the issues described below.

• Technical sharing criteria between the MVDDS and BSS and between the MVDDS and NGSO FSS.
• Service areas and frequency assignments.
• Permissible operations, eligibility requirements and regulatory status of MVDDS, and other service

technical and licensing rules under Part 101 ofthe Commission's rules.
• Disposition of pending applications filed by Broadwave USA, PDC Broadband Corporation, and

Satellite Receivers, Ltd..
• Use of the general competitive bidding rules set forth in Part I, Subpart Q, of the Commission's rules

in the event an auction is conducted.

Action by the Commission November 29, 2000, by First Report and Order/Further Notice of
Proposed Rulemaking (FCC 00-418). Chairman Kennard, Commissioners Ness, Powell and Tristani,
with Commissioner Furchtgott-Roth approving in part and dissenting in part, and Commissioners
Furchtgott-Roth and Tristani issuing separate statements.
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